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<110> SKIADOPOULOS, MARIO H. 
MURPHY, BRIAN R. 
COLLINS, PETER L. 

<12 0> RECOVERY OF RECOMBINANT HUMAN PARAINFLUENZA VIRUS TYPE 
2 (HPIV2) FROM cDNA AND USE OF RECOMBINANT HPIV2 IN 
IMMUNOGENIC COMPOSITIONS AND AS VECTORS TO ELICIT 
IMMUNE RESPONSES AGAINST PIV AND OTHER HUMAN PATHOGENS 

<130> 2303-44-3 

<140> 10/667,141 
<141> 2003-09-18 

<150> 60/412,053 
<151> 2002-09-18 

<160> 70 

<170> Patentln Ver . 3.2 

<210> 1 
<211> 40 
<212> PRT 

<213> Human parainfluenza virus 2 
<400> 1 

Ala Glu lie Ser Tyr Glu Tyr Thr Leu Lys His Trp Lys Glu lie Ser 
15 10 15 

Leu lie Glu Phe Arg Lys Cys Phe Asp Phe Asp Pro Gly Glu Glu Leu 
20 25 30 

Ser lie Phe Met Lys Asp Lys Ala 
35 40 



<210> 2 
<211> 40 
<212> PRT 

<213> Human parainfluenza virus 3 
<400> 2 

Ser Ala lie Ser Tyr Glu Asn Ala Val Asp Tyr Tyr Gin Ser Phe lie 
15 10 15 

Gly lie Lys Phe Asn Lys Phe lie Glu Pro Gin Leu Asp Glu Asp Leu 
20 25 30 



Thr lie Tyr Met Lys Asp Lys Ala 
35 40 



<210> 3 
<211> 40 
<212> PRT 

<213> Human parainfluenza virus 1 
<400> 3 

Ser Ala He Ser Tyr Glu Cys Ala Val Asp Asn Tyr Ser Ser Phe He 
15 10 15 

Gly Phe Lys Phe Leu Lys Phe He Glu Pro Gin Leu Asp Glu Asp Leu 
20 25 30 

Thr He Tyr Met Lys Asp Lys Ala 
35 40 



<210> 4 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 2 
<400> 4 

Leu Leu Pro Ser Gin Leu Gly Gly Leu Asn Tyr Leu Ala Cys Ser Arg 
15 10 15 

Leu Phe Asn Arg Asn 
20 



<210> 5 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 3 
<400> 5 

Leu He Pro Ala Ser Val Gly Gly Phe Asn Tyr Met Ala Met Ser Arg 
15 10 15 

Cys Phe Val Arg Asn 
20 



<210> 6 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 1 
<400> 6 

Leu He Pro Ala Asn He Gly Gly Phe Asn Tyr Met Ser Thr Ala Arg 
15 10 15 



Cys Phe Val Arg Asn 
2 0 



3 



<210> 7 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 2 
<400> 7 

Leu Ala Arg Lys Pro Gly Lys Gly Ser Trp Ala Thr Leu Ala Ala Asp 
1 ~ 5 10 15 

Pro Tyr Ser Leu Asn 
20 



<210> 8 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 3 
<400> 8 

Met Asn Gin Glu Pro Gly Glu Ser Ser Phe Leu Asp Trp Ala Ser Asp 
15 10 15 

Pro Tyr Ser Cys Asn 
20 



<210> 9 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 1 
<400> 9 

Met Asn Gin Glu Pro Gly Asp Ser Ser Phe Leu Asp Trp Ala Ser Asp 
1 5 10 15 

Pro Tyr Ser Cys Asn 
20 



<210> 10 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 2 
<400> 10 

Asp lie lie Thr Pro lie His Ala Pro Tyr Leu Ala Ser Leu Asp Tyr 
15 10 15 

Val Lys Leu Ser lie 
20 
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<210> 11 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 3 
<400> 11 

Gly Val Leu Asn Pro He Tyr Gly Pro Asn Thr Ala Ser Gin Asp Gin 
15 10 15 

He Lys Leu Ala Leu 
20 



<210> 12 
<211> 21 
<212> PRT 

<213> Human parainfluenza virus 1 
<400> 12 

Gly Val Val Glu Pro Val Tyr Gly Pro Asn Leu Ser Asn Gin Asp Lys 
1 5 10 15 

He Leu Leu Ala He 
20 



<210> 13 
<211> 15 
<212> PRT 

<213> Human parainfluenza virus 2 
<400> 13 

Glu Gin Leu Glu Thr Asp He He Leu His Ser Thr Leu Thr Ala 
X 5 10 15 



<210> 14 
<211> 15 
<212> PRT 

<213> Human parainfluenza virus 3 
<400> 14 

Glu Asp Asn He Leu Asp Asn He Val Lys Thr Val Asn Asp Asn 
1 5 10 15 



<210> 15 

<211> 15 

<212> PRT 

<213> Human parainfluenza virus 3 



<400> 15 

Glu Asp Asn Met Leu Asp Asn He Val Lys Thr Val Asn Asp Asn 
15 10 15 



<210> 16 
<211> 15 
<212> PRT 

<213> Human parainfluenza virus 1 
<400> 16 

Ala Asp Ser Met Leu Asp Asn lie Thr Ala Glu Val Gin His Asn 
1 5 10 15 



<210> 17 
<211> 105 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 17 

aggtccggaa ccactagatt ccggtgccgg taacgatctc agttttatac tatctgatca 
ttctttatct ctactaagga tatttctaat ctagcggccg caatg 



<210> 18 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 18 
gcggccgcaa tg 

<210> 19 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 19 

tgataataaa tttaagaaaa aaacataggc ccggacgggt tagttaccgc ggccgc 



<210> 20 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 20 

tagtaaattt aagaaaaaaa cataggcccg gacgggttag gttaccgcgg ccgc 



<210> 21 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 21 

tacgtaggtc cggaaccact agattcggtg ccggtaacga ttccagttt 



<210> 22 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 22 

tacgtaggtc cggaaccact agattccggt gccggtaacg attccagttt 



<210> 23 
<211> 47 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 23 

atgactgctc ctgatcaacc accagtatca gtagcaaaga tggctaa 



<210> 24 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 24 

atgactgctc ctgatcaacc accagtatca gtagcaaagc ggatggctaa 



<210> 25 

<211> 49 

<212> DNA 

<213> Human parainfluenza virus 2 



<400> 25 

tctctcataa tttaaagaaa aaatcatagg ccggacgggt tagaaatcc 



<210> 26 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 26 

tctctcataa tttaagaaaa aatcataggc ccggacgggt tagaaatcc 



<210> 27 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 27 

agtaattgcc ggtccaacta gtggaggctt cacagccgaa caggtgata 



<210> 28 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 28 

agtaattgcc ggtccaacta gtggaggctt cacagccgaa ggcagtgata 



<210> 29 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 29 

ttgatttcaa tggatgaact agctagacct acactctcat caacaaaaag 



<210> 30 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 30 

tgatttcaat ggatgaacta gctagaccta cactctcatc aacaaaaag 



<210> 31 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
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<400> 31 

ttatacgttt tggctgtatt agaatgttat agattctgct gtttttccc 



<210> 32 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 32 

ttatacgttt tggctgtatt agaatgttat agcattctgc tgtttttccc 



<210> 33 
<211> 47 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 33 

tggggtcatc ccactcttac tgctgcgcaa gtgggtaaag tgagaga 



<210> 34 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 34 

tggggtcatc ccactcttac tgctgcgcaa gctgcaggta aagtgagaga 



<210> 35 
<211> 47 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 35 

tgatatcttt atagtctcca agggaggtat tgaaggccta tgtcaga 



<210> 36 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 36 

tgatatcttt atagtctctc ccaagggagg tattgaaggc ctatgtcaga 



<210> 37 

<211> 50 

<212> DNA 

<213> Human parainfluenza virus 2 



<400> 37 

acagatataa ttcttcactc tactttaact gctccttatg ataattcaga 



<210> 38 
<211> 49 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 38 

acagatataa ttcttcactc tactttaact gctccttatg ataattcag 



<210> 39 
<211> 50 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 39 

aaactctaac aaagttcgat ttatcccttt cgacatcttt ccacatccag 



<210> 40 
<211> 48 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 40 

aaactctaac aaagttcgat ttatcccttg acatctttcc acatccag 



<210> 41 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 41 

gatatcgaga ggggtatcga tggcgaagaa ttatgacaac agtga 



<210> 42 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 
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400> 42 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt ga 



<210> 43 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 43 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt gat 



<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 44 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt gata 



<210> 45 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 45 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt gataa 



<210> 46 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 46 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt gataac 
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<210> 47 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 47 

attgagaggg gtatcgatgg cgaagaatta tgacaacagt gataact 



<210> 48 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc^feature 
<222> (53) . . (54) 

<223> may or may not be present 
<400> 48 

ccaattcaat acccattttc ataaaggaac acagtataat ttaatcataa aaaagacctc 
aaaatctgat acagcttaat ccactcaac 



<210> 49 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_feature 
<222> (46) 

<22 3> may or may not be present 
<400> 49 

aatgaagact ccagattcaa gaataattgg aaggctcttt atttttatgc gatagttata 60 
cgttttggct gtattagaat gctatagca 89 
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<210> 50 
<211> 90 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_f eature 
<222> (75) . . (76) 

<223> may or may not be present 
<400> 50 

ttactaaagt tattctgata tttaagaaaa aataatcttt atataatgta acaatactac 60 
taagattata atatataggc cagaatggcg 90 



<210> 51 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_feature 
<222> (33) 

<223> may or may not be present 
<400> 51 

ttactaaagt tattctgata tttaagaaaa aaataatctt tatataatgt aacaatacta 60 
ctaagattat aatataggcc agaatggcg 89 



<210> 52 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_feature 
<222> (9) 

<223> may or may not be present 
<400> 52 

ttactaaaag ttattctgat atttaagaaa aaataatctt tatataatgt aacaatacta 60 
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ctaagattat aatataggcc agaatggcg 



<210> 53 
<211> 88 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_feature 
<222> (43) . . (44) 

<223> may or may not be present 
<400> 53 

ttactaaagt tattctgata tttaagaaaa aataatcttt atataatgta acaatactac 
taagattata atataggcca gaatggcg 



<210> 54 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> misc_feature 
<222> (12) 

<22 3> may or may not be present 

<220> 

<221> CDS 

<222> (10) . . (48) 

<400> 54 

attaatgat ttt gaa gat ate gag agg ggt ate gat ggc gaa gaa tta 

Phe Glu Asp lie Glu Arg Gly lie Asp Gly Glu Glu Leu 
15 10 

tgacaacagt gattataaga actcatga 



<210> 55 

<211> 13 

<212> PRT 

<213> Artificial 



Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 55 

Phe Glu Asp lie Glu Arg Gly lie Asp Gly Glu Glu Leu 
15 10 



<210> 56 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> CDS 

<222> (10) . . (72) 

<400> 56 

attaatgat ttg aag ata teg aga ggg gta teg atg gcg aag aat tat gac 51 
Leu Lys lie Ser Arg Gly Val Ser Met Ala Lys Asn Tyr Asp 
1 5 10 

aac agt gat tat aag aac tea tga 75 
Asn Ser Asp Tyr Lys Asn Ser 
15 20 



<210> 57 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 57 

^Leu Lys lie Ser Arg Gly Val Ser Met Ala Lys Asn Tyr Asp Asn Ser 
1 * 5 10 15 



Asp Tyr Lys Asn Ser 
20 
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<210> 58 
<211> 15654 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 58 

accaagggga gaatcagatg gcatcgttat atgacgaatt gcaaaaagat tacgtaggtc 60 
cggaaccact agattccggt gccggtaacg atctcagttt tatactatct gatcattctt 120 
tatctctact aaggatattt ctaatctaag gttcaaaatg tcaagtgtct taaagacatt 180 
tgaaagattt actatacaac aggagcttca ggagcaatct gaagacactc caatacctct 240 
tgaaacaatc agacctacaa tcagagtatt tgtcatcaat aataatgatc ctattgtaag 3 00 
atctagactt ttattcttta atctacgaat tattatgagt aacactgcaa gagagggaca 360 
tagagctggt gctctcctca gtcttttatc actaccttct gcagctatga gtaatcacat 420 
caaactagcc atgcattcac cagaagccag catagataga gtagaaataa cagggtttga 4 80 
gaataattca ttccgagtta ttccagatgc tcgatcaact atgtccagag gagaagtgct 540 
ggccttcgaa gcattagctg aggacattcc tgataccctt aatcaccaaa ctccatttgt 600 
aaataatgat gtggaagatg acatatttga tgaaacagag aaattcttgg atgtttgcta 660 
tagtgtactt atgcaggcat ggatagtaac atgcaagtgc atgactgctc ctgatcaacc 720 
accagtatca gtagcaaagc ggatggctaa atatcaacaa caagggagaa tcaatgctag 780 
atatgtacta caacctgaag cacaaagact aattcagaat gccatccgca agtcaatggt 840 
agtaaggcat ttcatgacct atgagcttca actttcacaa tcaagatctt tgctagcgaa 900 
ccgttattat gccatggtgg gagacattgg caagtatatt gaacacagcg gaatgggagg 960 
gtttttctta acacttaaat atggacttgg aacaagatgg cctacattgg ctcttgcagc 1020 
attctctggg gaactccaga aattaaaggc tctcatgcta cattatcaga gtctaggacc 1080 
catggccaag tacatggctc tattagaatc accaaagctg atggattttg tcccatctga 1140 
atatccatta gtttatagct atgcaatggg tattggaact gtccttgata caaacatgag 1200 
aaactatgca tatggtagat catatctaaa tccacaatat tttcagctag gggtagaaac 1260 
agcaaggaaa cagcaaggag ctgttgacaa caggacagca gaggacctcg gcatgactgc 1320 
tgcagataaa gcagacctca ctgcaaccat atcaaagcta tctttatccc aattacctag 1380 
gggtagacaa ccaatatccg acccatttgc tggagcaaat gacagagaaa caggaggaca 144 0 
agcaactgat acacctgtgt ataacttcaa tccaatcaat aatcggaggt atgacaacta 1500 
tgacagtgat agtgaggaca gaattgacaa cgatcaagat caggctatca gagagaacag 1560 
aggagaacct ggacaaccaa acaaccagac aagcgaaaac cagcagagac tcaatctccc 1620 
tgtaccgcaa agaacatcag gtatgagtag tgaagagttc caacattcaa tgaatcagta 1680 
catccgtgct atgcatgagc aatacagagg ctcccaggat gatgatgcca atgatgccac 1740 
agatgggaat gacatttcac ttgagctagt tggagatttt gattcctaac tctcactttc 1800 
acataaccag acatacacat ccacaccacc cagagacata gctaccatcc acacactcac 1860 
ccagacaaat caaactagat tcaaatcatt cggaaacaat tctcctagaa tttaagaaaa 192 0 
aaacataggc ccggacgggt tagagatccg gtgctcgtct gtggccagac aacctccaca 1980 
ccagagccac acaatcatgg ccgaggaacc aacatacacc actgagcaag ttgatgaatt 2040 
aatccatgct ggactaggaa cagtagattt cttcctatct agacccatag atgctcagtc 2100 
ttctttaggt aaaggcagca tcccaccagg tgtcacggct gttctaacca atgcagcaga 2160 
ggcaaaatcc aaaccagttg ctgctggtcc agtaaaaccc agacggaaga aagtgatcag 2220 
caataccact ccatacacta ttgcagacaa catcccacct gagaagctac cgatcaacac 2280 
tccaataccc aatccattac ttccactggc acgccctcac ggaaagatga cagacattga 2340 
cattgtcact gggaacatta cagaaggatc atacaaaggt gtggagcttg ccaaattagg 2400 
gaagcaaaca ctactcacaa ggttcacctc gaatgagcca gtctcctcag ctggatccgc 2460 
ccaagacccc aactttaaga gggggggagc taatagagaa agagcaagag gcaaccatag 2 52 0 
gagagaatgg agtattgcat gggtcggaga tcaggtcaaa gtcttcgagt ggtgtaatcc 2580 
caggtgtgcc ccagtcacgg cttcagctcg caagttcacc tgcacatgtg gatcctgccc 2640 
cagcatctgc ggagaatgtg aaggagatca ttgagctctt aaaagggctt gatcttcgcc 2700 
ttcagactgt agaagggaaa gtagataaaa ttcttgcaac ctctgcaact ataatcaatc 2760 
ttaaaaatga aatgactagt cttaaggcga gcgttgcaac tgtggaaggt atgataacaa 2 82 0 
caattaaaat catggatccc agtacaccaa ccaatgtccc tgtagaggag atcagaaaga 2880 
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gtttacacaa tgttccagta gtaattgctg 
gcagtgacat gatttcaatg gatgaactag 
tcacacgaaa gcctgaatcc aagaaagatt 
ttgcaaatga ctgcatctcg cgtccagata 
cagcaaccac agaatcacag ctcaacgaaa 
aaaatgcggt gcaatcacac aagagacatt 
ttccatccga aaacacactc accactgtca 
ctcaaccaaa agacccaaac aacatctcaa 
ataaaaaatt aaaagaagtt aagtaaaatt 
gaaagcttgc ctttcagaca gatcccaaaa 
acatgcctat aatatcatta ccagcagatc 
ttccaataca acttgatacc aaagatggca 
ttaggtatct aaatgaacct aactctcgtc 
gatttgttta tgctcgagac acttcaggag 
ctgcagggtc cataacggca tgcatgatga 
caaatctagt gctaagatcc ctgaatgaat 
agagggagga agcagtgttt gaattagtta 
tttgcaaacg caaaacgtta gtatgctctg 
tacaagctgg atttgaatat gtatacatcc 
gaaatctgaa ttaccaagtt gccagaccta 
gcattcattt ggaattaatc ctgagattgc 
cttataatgc agatcgaaca ggtcgaggat 
acattctgaa aaacaaaagc atcaagcaac 
gcatgagtat gcagctgcag gtgtccattg 
aatcattggg tcacatcccc aagactgcac 
gtcatccact acaagatgtt tcccctactc 
agatagaatc tgccaagttg atacttcaag 
aggacttgat tactgataag attgccatta 
aattcagccc attcaaaaaa tacgcatcaa 
tccagcatct aggaatagaa caacaactaa 
acaattttag ccaactgatt actaagatat 
aaaaaactaa acattcaata ataaatcaaa 
cctgcatcca atgatagtat gcatttttgt 
cattgctgga gatcaactcc tcaatgtagg 
gtactacact gatggtggcg ctagctttat 
aagcaatgga acatgcaaca tcaccagtct 
gctaacaccc ctgattgaga acctgagcaa 
ccgagaacga tttgcaggag tcgttattgg 
acaaataacc gcagctgtag caatagtaaa 
tcttgcatct tcaattcaat ccaccaacaa 
aacaattgca accgcagttc aagcgattca 
gataacatct gcatcatgcc gtgcccatga 
tctcactgag cttactacaa tatttcataa 
ttccatccaa gctttaagaa tcctcctcgg 
actcaacaca aaactcaaca cagcagagct 
aatttccatt tccccaatgt acatgcaaat 
aatgcaaccc ggtgcgaagg taattgatct 
agaagtagtt gtacaagttc ctaatagaat 
cccagccaat gattgtgtcg tgacaccaaa 
cccgatccct gaatcacaat atcaatgctt 
ccctattatc gggaactttc tcaagcgatt 
ctgcaaatct ttgctatgta agtgtgccga 
ccaaggcatc agcataattg atattaagag 
atttaggatc acatctacat tcaatgctac 



gtccgactag tggaggcttc acagccgaag 2 940 
ctaggcctac actctcatca acaaaaaaga 3 000 
taacaggcat aaaactaacc ctgatgcagc 3 060 
ccaagactga gtttgtgact aagattcaag 312 0 
tcaaacggtc aataatacgc tctgcaatat 3180 
caacatgcat ccgatcaaga tccaaactcc 3240 
acaccaagaa acaactacag ccgaaccatg 3300 
atcgacagaa ggctagacat gataaattta 3360 
taaagaacac aatagagaaa acctaggtcc 3420 
tcatagttca aacttcaaac acagcagcag 3480 
caacttcacc cagtcaatcc cttactccgt 3540 
aggcagggaa actccttaaa cagattagaa 3600 
atacaccaat aactttcatc aatacgtatg 3660 
gcattcacag cgagatcagc agtgacctag 3720 
cactaggtcc tggtccaaat attcagaatg 3780 
tctacgtaaa agtcaagaag acatcaagcc 3 840 
acattccaac cttattgaga gaacatgctc 3 900 
cagaaaaatt cctcaagaac ccatcaaagc 3 960 
caacttttgt ctccattaca tactcaccac 4020 
tccttaagtt cagatcacgc tttgtgtata 4080 
tatgcaaatc tgactcccct ttgatgaaat 4140 
gcctcgcatc agtctggatc cacgtatgta 4200 
aaggcagaga atcatatttc atagctaagt 4260 
cagatctttg gggaccaaca atcataatta 4320 
ttcctttttt cagcaaagac gggattgcct 4380 
tgacaaaatc actgtggtca gtgggatgtg 4440 
aatctgatat taatgagcta atgggccacc 4500 
gatcaggtca acggacattt gagaggtcca 4560 
ttccaaactt agaagccatc aactgaatgc 4620 
gtcataccat tattgaccat acaataatca 4680 
tatcataggt ccgaactgat caatctaaca 4740' 
gttcaggcca aattatccag ccatgcatca 4800 
tatgtacact ggaattgtag gttcagatgc 4860 
ggtcattcaa tcaaagataa gatcactcat 4920 
tgttgtaaaa ttactaccca atcttccccc 4980 
agatgcatat aatgttaccc tatttaagtt 5040 
aatttctgct gttacagata ccaaaccccg 5100 
gcttgctgca ctaggagtag ctacagctgc 5160 
agccaatgca aatgctgctg cgataaacaa 5220 
ggcagtatcc gatgtgataa ctgcatcaag 52 8 0 
ggatcacatc aatggagcca ttgtcaacgg 5340 
tgcactaatt gggtcaatat taaatttgta 5400 
tcaaataaca aaccctgcgc tgacaccact 5460 
tagcaccttg ccaattgtca ttgaatccaa 5520 
gctcagttcc ggactgttaa ctggtcaaat 5580 
gctaattcaa atcaatgttc cgacatttat 5640 
aattgctatc tctgcaaacc ataaattaca 5700 
tctagaatat gcaaatgaac tacaaaacta 5760 
ctctgtattt tgtagataca atgagggttc 5820 
aagggggaat cttaattctt gcacttttac 5880 
cgcatttgcc aatggtgtgc tctatgccaa 5940 
ccctccccat gttgtgtctc aagatgacaa 6000 
gtgctctgag atgatgcttg acactttttc 6060 
atacgtgaca gacttctcaa tgattaatgc 6120 
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aaatattgta catctaagtc ctctagactt 
tcttaaaagt gctgaggatt ggattgcaga 
agccaagaca ctttattcac taagtgcaat 
tgttgtggga ttgctgattg cctacatcat 
agcactagct gctacaacaa tgttccacag 
tcatggaaac atatatggga tatcttaaga 
ttgaccttta agagccaacc tccaatgatt 
aatcaatatt aagcctccag ataccaatga 
attatgtgat aacatagtac aatttaagaa 
tgtcgtaacg tctcgtgacg ccgggttcag 
acccattttc ataaaggaac acagtataat 
agcttaatcc actcaacata taattataag 
atctcttaaa tcaattccta aaaggacatg 
tggcatatgc acattaattg tgctatgttc 
tgtttcctct ggtcttatga attctgatga 
agaatcatta aaatcattga ttgctttggc 
aattcctctt aaaattgaca gtatcgaaac 
caccgggagt atgtccaatg ccaactgcac 
atacatcaat ggaataaaca aattccttgt 
tggacctctc ctaaatatac ccagctttat 
tagaatacca tcattttcac tcatcaagac 
tggagattgt cttgatttca cggcatctaa 
atctgctgca gggtttccaa ttttcaggac 
caatcgcaaa agctgttcag tcactgctat 
agctacaagg tctgaaaaag aagattatgc 
tttctattat tataatgata cctttattga 
gcagtgggcc acaatcaacc ctgcagtcgg 
atttcctgta tatggtggtc tcataaatgg 
ctattttatc ccaaaacatc ccaacataac 
aatagcacgg agttcctatg tcatccgtta 
tcttatttgt ccattgtctg acatgcatac 
ttcccaagtc atgatgggtg cagaaggtag 
ttatcaacgc agttcctctt ggtggtctgc 
ttctaaagga attcctccga tcattgaggc 
tcctggagtc atgccatgca atgcaacaag 
gtacgcagat gtgtggccgc ttaatgatcc 
caactatcga tttgctggag cctttctcaa 
ctacactgca tcggctaact ccctcttaaa 
agcagcatat acatcttcaa cctgctttaa 
aataataatt gaaatgggct catctctttt 
ggaactaatg ctttaatcct attgaatgaa 
ctttatttta tgcgatagtt atacgttttg 
tttttcccat atggaaaaat ccttcaacac 
tgttgtaatt caatcttact aaagttattc 
atgtaacaat actactaaga ttataatata 
ccttcctgaa gtccatttga actcaccaat 
actagggcac ttcccgcatg atcttgacat 
ttgggatcag attgccagag aagaatccaa 
tgaattaatt aaacgtgtgc ccgcatttag 
ccttatatgg ccttcttgta taccattcct 
accaatagaa caatggtaca agttgatcaa 
tgatagatgt atggagaata tttctattaa 
atccagagga actgcaggcg caggtaaaaa 
tatttgggaa tcaaacaaat ggcagcctaa 



gtcaaatcaa atcaattcaa taaacaaatc 6180 
tagcaacttc ttcgctaatc aagccagaac 6240 
cgcattaata ctatcagtga ttactttggt 6300 
caagctggtt tctcaaatcc atcaattcag 6360 
ggagaatcct gccgtctttt ccaagaacaa 6420 
attctatcat aagtccatat atgtccatga 6480 
atccgttaaa ttcagatata acaattcaaa 6540 
atatgaatat atctcttaga aaacttgatt 6600 
aaaacctaaa ataagcacga acccttaagg 6660 
ttcaaacatc gacccctgac ccaattcaat 6720 
ttaatcataa aagacctcaa aatctgatac 6780 
actaataata atggaagatt acagcaatct 6840 
tagaatcatt ttccgaactg ccacaattct 6900 
aagtattctt catgagataa ttcatcttga 6960 
gtcacagcaa ggcattattc agcctatcat 7020 
caaccagatt ctatataatg ttgcaatagt 7080 
tgtaatactc tctgctttaa aagatatgca 7140 
gccaggaaat ctgcttctgc atgatgcagc 7200 
acttgaatca tacaatggga cgcctaaata 7260 
cccctcagca acatctcccc atgggtgtac 7320 
ccattggtgt tacactcaca atgtaatgct 7380 
ccagtattta tcaatgggga taatacaaca 7440 
tatgaaaacc atttacctaa gtgatggaat 7500 
accaggaggt tgtgtcttgt attgctatgt 7560 
cacgactgat ctagctgaac tgagacttgc 7620 
aagagtcata tctcttccaa atacaacagg 7680 
aagcgggatc tatcatctag gctttatctt 7740 
gactacttct tacaatgagc agtcctcacg 7800 
ttgtgccggt aactccagca aacaggctgc 7860 
tcactcaaac aggttaattc agagtgctgt 7920 
agaagagtgt aatctagtta tgtttaacaa 7 980 
gctctatgtt attggtaata atttgtatta 8040 
atcgctcttt tacaggatca atacagattt 8100 
tcaatgggta ccgtcctatc aagttcctcg 8160 
tttttgccct gctaattgca tcacaggggt 822 0 
agaactcatg tcacgtaatg ctctgaaccc 8280 
aaatgagtcc aaccgaacta atcccacatt 8340 
tactaccgga ttcaacaaca ccaatcacaa 8400 
aaacactgga acccaaaaaa tttattgttt 8460 
aggggagttc caaataatac catttttaag 8520 
gactccagat tcaagaataa ttggaaggct 8580 
gctgtattag aatgctatag cattctgctg 8640 
caacttaggt tcaattttct catcatttac 8700 
tgatatttaa gaaaaaataa tctttatata 8760 
ggccagaatg gcggcctctt ctgagatact 8820 
agtcaaacac aaactcatat actacttatt 8880 
ttctgaaata agcccccttc acaataatga 8940 
tcttgctgaa cgactcggag tagctaaatc 9000 
agcaaccaga tggcgtagtc atgcagccgt 9060 
tgttaaattc ctaccccatt ctaagcttca 9120 
tgcttcatgc aatactatat ctgactcaat 9180 
gcttactggg aaaaacaatc tattctctcg 9240 
cagtaaaatc accctcaatg atatccaatc 9300 
tgtatcttta tggcttacaa ttaaatacca 9360 
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aatgcgacaa cttataatgc atcaaagttc tcgtcagcca actgatttag ttcacattgt 9420 
tgacacacga tctggtctaa tagttatcac ccctgaactt gttatttgct ttgatcggtt 9480 
gaataatgtt ttaatgtatt ttacatttga gatgacttta atggtaagtg acatgtttga 9540 
gggacggatg aatgttgccg cgctctgcac tattagtcat tacttatcac cactagggcc 9600 
aaggatagat agattgtttt ctattgtaga tgaattagca caactattgg gtgacactgt 9660 
atataaaatt attgcatctc ttgaatcttt agtatatggg tgtctacaac ttaaagatcc 9720 
agtggttgaa ttaacaggat catttcattc ctttattacg caagagatta tagatatcct 9780 
aattgggtca aaagcccttg ataaggatga atcaataact gtcactacac aattgctaga 9840 
tatattttcc aacctttctc cagatttaat cgctgagatg ttgtgtctca tgagactttg 9900 
gggtcatccc actcttactg ctgcgcaagc tgcaggtaaa gtgagagaat ctatgtgtgc 9960 
aggtaagtta cttgatttcc ctacaataat gaaaactctt gcttttttcc acacaatttt 10020 
aatcaatggt tatcgtagaa agaagaatgg aatgtggcct ccacttatac ttcctaaaaa 10080 
tgcatcaaaa agcttaatag agtttcaaca tgataatgct gaaatatctt atgagtatac 10140 
actcaagcat tggaaagaaa tctctctcat agaatttaga aagtgctttg actttgatcc 10200 
tggtgaggag ctaagcattt ttatgaaaga caaggcaata agtgctccaa aaagtgattg 10260 
gatgagtgta ttccgtagaa gtctaataaa acaacgacat cagagacatc atattcctat 10320 
gcccaatcca tttaacagac gtctattact caatttctta gaagatgaca gttttgatcc 10380 
agttgctgag cttcaatatg ttaccagtgg tgaatatctc cgagatgaca cattttgtgc 10440 
atcttactca ttaaaagaga aagaaataaa accagatgga aggatatttg ctaagcttac 10500 
taatagaatg cggtcttgtc aagtaattgc ggaagcaatt cttgcaaatc acgcaggtac 10560 
tctaatgaag gaaaacggag ttgtcttgaa tcaattatct ctgactaaat cattgcttac 10620 
tatgagtcaa attggcataa tatcagaaaa agcaaagaga tatacccgag ataacatctc 10680 
atctcaaggt ttccatacaa tcaagactga ctcaaaaaat aagaagaaaa gcaaaattgc 10740 
atcatcatac ctcacagatc ctgatgatac atttgaactt agtgcatgtt ttataactac 10800 
tgatcttgct aaatactgtc ttcaatggag atatcagacc ataatccatt ttgctcgaac 10860 
attaaacaga atgtatggag ttccacattt atttgaatgg attcatcttc gtttgattag 10920 
atctacatta tatgttggtg atccattcaa tcctcctgcc acaactgatg ccttcgatct 10980 
agataaagta ttaaatggtg atatctttat agtctctccc aagggaggta ttgaaggcct 11040 
atgtcagaaa atgtggacaa tgatctctat ttctgtgatc atcctttctt cagccgaatc 11100 
caaaacaaga gtaatgagca tggttcaagg agataatcag gcgattgcag ttacaacaag 11160 
agttcctaga tcattgccta gtgttcagaa aaaggagtta gcctacgcag caagcaagtt 11220 
attctttgaa agacttaggg caaataatta tggtttgggt catcaactaa aggctcaaga 112 80 
gactataata agttccacgt tcttcatata tagtaaacgg gtattctatc aaggacgtat 11340 
actaacacag gcacttaaaa atgctagcaa gttatgtctt actgcagatg tattaggtga 11400 
atgtactcag gcttcctgct caaattctgc tactacaatc atgagattaa cagaaaatgg 11460 
ggttgagaaa gatacatgtt ataagcttaa tatttatcaa tctattcgtc aactcacata 11520 
tgatctaata tttccccaat actccatacc aggtgaaaca ataagtgaaa ttttcttaca 11580 
gcatccaaga ttaatctcac gtattgttct gctcccttca cagctaggtg gtcttaatta 11640 
cctcgcatgt agcagattat ttaaccgcaa tatcggagat ccccttggta cagccgtggc 11700 
agacctcaag aggttaatta aatgtggtgc tcttgaatca tggatactgt acaatttact 11760 
ggcaagaaaa ccagggaaag gttcatgggc cactttagca gccgatccat actcattgaa 11820 
tcaagaatat ctttatcctc ctactactat acttaaaaga catactcaaa atactttaat 11880 
ggagatatgt cggaatccta tgttaaaggg agtttttaca gataatgcaa aagaggagga 11940 
aaatctcctt gcaaaatttc ttcttgatcg tgatatagta ttgccaagag tcgcacacat 12000 
tataatagat caatccagca ttggaaggaa gaaacagata caagggtttt ttgacaccac 12 060 
aaggaccata atgagacgat catttgagat caaaccactc tcaactaaga agacactttc 1212 0 
agtcatagaa tataatacta attatttatc ttataactac cctgtcatac ttaatccttt 12180 
acctattcct ggatatttaa attatattac tgaccaaact tgcagtattg atatatctag 12240 
aagtttaaga aaattatcat ggtcttcttt attgaatgga agaactttag aaggattaga 12300 
aactccagat ccaattgaag ttgtcaatgg ttccttgatt gtaggtacag gagattgtga 123 60 
cttttgtatg cagggtgacg ataaattcac ttggttcttt ttacctatgg ggataattat 12420 
tgatggaaat cctgaaacta atccacccat cagagttcca tacattgggt ctagaacaga 124 80 
ggaaagaaga gttgcatcaa tggcatatat taaaggtgcc acacacagtt tgaaggctgc 12540 
tcttagaggc gcaggggtat acatttgggc attcggagat acagtagtga actggaatga 12600 
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tgcacttgat atcgcaaata ctagggttaa gatatcccta gagcaacttc agactcttac 12660 
acctcttcct acatctgcaa acattacaca tcgtttagat gatggagcca caacacttaa 12720 
attcactcca gctagttcct atgcattttc tagttatact catatatcaa atgatcaaca 12780 
atatttagaa atagatcaga gagtagtcga ttccaatatt atttatcaac aattaatgat 12840 
aacagggctt gggatcattg agacctacca taacccacct atcaggacct ctacacagga 12 900 
aatcaccctc catttgcaca ctagctcatc ttgttgtgtt agaagtgtag atggttgcct 12960 
tatatgtgag agcaatggag aggttcctca gatcactgtt ccctacacta attcatttgt 13020 
atatgatcct gatccactag cagattatga gattgcacat ctagattatc tctcctacca 13 080 
agctaaaatt ggaagtacag attactactc acttactgat aaaattgatc tattggcaca 13140 
tttaactgca aaacaaatga taaactcaat aattgggtta gatgaaacag tatcaattgt 13200 
caatgatgcg gttattctat ctgattatac taataactgg attagtgaat gttcttatac 13260 
taagatagat ttagttttta aattaatggc atggaatttc cttcttgagc ttgcattcca 13320 
gatgtactac ctaagaatat catcttggac aaatatattt gactatactt acatgacttt 13380 
acgcaggata cccggaactg ctctaaataa tattgcagct actattagcc acccaaaatt 13440 
attaagacgt gcaatgaatc ttgatattat cactcctata catgcaccgt atttggcttc 13500 
attagattat gtcaaattaa gtattgatgc aattcagtgg ggggttaaac aagttcttgc 13560 
tgatttatca aatggaattg atcttgaaat cttgattctt tcagaggatt caatggaaat 13620 
tagtgatagg gcaatgaatc tcattgctag aaaactaact ctccttgcac ttgttaaagg 13680 
tgagaactat acatttccaa aaattaaagg gatgccacca gaggaaaagt gtttagtctt 13740 
aactgaatac ctagcaatgt gttatcagaa tactcaccac ttagatccag atcttcaaaa 13800 
gtatttatat aatctaacta atccaaaatt gactgcattt cccagtaaca acttctactt 13860 
aacaaggaaa atccttaatc aaattagaga atcagacgaa ggacaatata ttatcacctc 13920 
atattatgaa tccttcgaac aattagaaac agatataatt cttcactcta ctttaactgc 13980 
tccttatgat aattcagaaa ctctaacaaa gtttgattta tcccttgaca tctttccaca 14040 
tccagaatct ctcgagaaat atcctcttcc agttgatcat gactctcaat ctgcaatttc 14100 
aacactaatt ccaggccctc cctctcatca tgtattacga ccactaggag tgtcatctac 14160 
agcttggtat aaagggataa gttattgcag atacctggaa acgcaaaaga tacagactgg 14220 
tgatcatctt tatttagctg aaggaagcgg tgcttcaatg tcacttctag aactcctatt 14280 
tccaggagat actgtctatt ataatagtct ttttagtagt ggagagaatc ctccacagag 14340 
aaattatgct cctcttccaa ctcaatttgt acagagtgtt ccatataaat tgtggcaagc 14400 
tgatcttgct gatgatagta acttaataaa agattttgtc ccattatgga atggaaacgg 14460 
agcagttaca gacttatcga caaaggatgc agttgcattc ataatacata aagtaggagc 1452 0 
ggagaaagca tcccttgttc atatagatct cgaatcgact gctaatataa atcagcaaac 14580 
tctgtccaga tcccagattc attcgttaat tatagcaact actgttctta agaggggtgg 14640 
gatattagtt tacaaaacat catggcttcc gttttctagg tttagtcaac tagcaagcct 14700 
actttggtgc ttttttgacc ggatccatct aatacgtagt agttattctg atcctcacag 14760 
tcatgaggtt tatcttgtat gtagacttgc tgcggatttt agaactatcg gtttcagtgc 14820 
agctctagta actgctacta ctcttcacaa tgacggattc acaacaatac atcctgatgt 14880 
tgtttgtagt tattggcaac accatcttga gaatgttggg agagtcgaaa aagtaattga 14940 
tgagatactt gatggtttag ccaccaactt cttcgcagga gataatgggc ttattctaag 15000 
atgtggagga actcccagct ctagaaaatg gttagagatt gatcagttag catcatttga 15060 
ttcagttcaa gatgctctag tgacacttat caccatacac ctaaaggaaa ttatagaagt 15120 
gcagtcatca catacagagg attatacatc tctccttttc acaccttata atattggtgc 15180 
agcagggaaa gtaagaacta tcatcaaatt aattctagaa cgatctttaa tgtatacagt 15240 
ccgaaattgg ttagttttac ccagttccat ccgggattcc gtacgacaag atctagagtt 15300 
agggtcattt agattaatgt ctattttaag tgaacagaca tttcttaaaa agacacccac 15360 
caaaaaatac ttacttgatc agcttacaag gacatatata tcaaccttct ttaattctca 15420 
ctcagtcctc cccctccacc gtccatatca aaaacaaata tggaaagcct taggtagtgt 15480 
aatatattgt tcggagacgg ttgatatacc tctaattaga gacattcaga tagaagatat 1554 0 
taatgatttt gaagatatcg agaggggtat cgatggcgaa gaattatgac aacagtgatt 1560 0 
ataagaactc atgatagttt tatttaagaa aaacatattg attttcccct tggt 15654 
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<210> 59 
<211> 15654 
<212> DNA 

<213> Human parainfluenza virus 2 
<400> 59 

accaagggga gaattagatg gcatcgttat atgacgaatt gcaaaaagat tacgtaggtc 60 
cggaaccact agattccggt gccggtaacg attccatttt tatactatct gatcattctc 120 
tatctctact aaggatattt ctagtctaaa gttcaaaatg tcaagtgtct taaagacatt 180 
tgaaaggttt actatacaac aagagcttca ggagcaatct gatgacactc cagtacctct 240 
tgagacaatc aaacctacaa taagggtatt tgtcatcaat aataatgatc ctgccataag 300 
gtctagactt ttattcttta atctacgaat tattatgagt aacaccgcaa gagagggaca 360 
tagagctggt gctctcctca gtctcttatc actaccttct gcagctatga gtaatcacat 420 
caaactagcc atgcattcac cagaagccag catagataga gtagagataa cagggtttga 480 
gaataattca ttccgagtta ttccagatgc tcgatcaact atgtccagag gagaggtgct 540 
ggcctttgaa gcattagctg aagacattcc tgataccctt aatcaccaaa ctccatttgt 600 
aaataatgat gtagaagatg acatgtttga tgaaacagag aaattcttag atgtttgcta 660 
cagtgtactt atgcaggcat ggatagtaac atgcaagtgt atgactgctc ctgatcagcc 72 0 
gccagtatca gtagcaaagc ggatggctaa atatcaacaa caagggagaa tcaatgctag 780 
gtatgtacta cagcctgaag cacaaagact aattcagaat gccatccgca agtcaatggt 84 0 
agtgaggcat ttcatgactt atgagcttca actttcacaa tcaagatctt tgctagcaaa 900 
ccgctactat gctatggtgg gagacattgg caagtacatt gaacacagcg gaatgggagg 960 
ttttttctta acacttaaat atggacttgg aacaagatgg cctacattgg ctcttgcagc 1020 
attctctggg gaactccaga aattaaaagc tctcatgcta cattatcaga gcctaggacc 1080 
catggccaag tacatggctc tattagaatc accaaagctg atggattttg tcccatctga 1140 
atatccatta gtttatagtt atgcaatggg tattggaact gtccttgata caaatatgag 1200 
aaactatgca tatggtagat catatttaaa tccgcaatat tttcagctag gagtagaaac 1260 
agcaaggaaa cagcagggag ctgttgacaa caggacagca gaggacctcg gcatgactgc 1320 
tgcagacaaa gcagacctca ctgcaaccat atcaaagcta tctttgtccc aattacctag 1380 
gggtagacaa ccaatatctg acccatttgc tggagcaaat gacagagaaa taggaggcca 1440 
agcaaatgat acacctgtat acaacttcaa tccaatcaat actcggaggt atgacaacta 1500 
tgacagtgat ggtgaggaca gaattgacaa cgatcaagat caagctatca gagagaacag 1560 
aggagagcct ggacaactaa acaaccagac aagtgacaac cagcagagac tcaatctctc 162 0 
cataccgcaa agaacatcag gtatgagcag tgaagagttc caacattcaa tgaatcagta 1680 
catccgtgcc atgcatgagc aatacagagg accccaggat gatgatacca atgatgccgc 1740 
agatgggaat gacatttctc ttgagctagt tggggatttt gattcctaat tctcaatgtc 1800 
atacaaccag atatacacat ccacatcact taaagataca gctgccaccc acacactcat 1860 
ccagacaaat caaaccagac tcacatcatt cagaaacaat tctctcataa tttaagaaaa 1920 
aaacataggc ccggacgggt ttaaaatctg gtgctcgttc gtggtctgac aacctccaaa 1980 
ccagaatcac acaattatgg ccgaggaacc aacatacacc actgagcaag ttgatgaact 2 040 
aatccatgct ggactgggaa cagtagattt cttcctatct agacccatag atgctcaatc 2100 
ttccctaggc aagggcagca tcccaccagg tgtcacagct gttctaacta gtgcagcaga 2160 
ggcaaaatcc aaaccagttg ccgctggtcc agtgaaaccc aggcggaaga aagtgatcag 2220 
caatgctacc ccatacactg ttgcagacaa tactccacct gagaagctac caatcaacac 2280 
cccaataccc aatccattac ttccactggc acgcccccaa ggaaagatga cagacattga 2340 
cattgtcact gggaccatta cagaaggatc gtacaaaggt gtggagcttg ctaaattagg 2400 
gaagcaaaca ctactcacaa ggttcacctc gaacgagcca gtctcctcag ctggatccgc 2460 
ccaagacccc aactttaaga gggggggagc taatagagaa agagcaagag gcaaccatag 2 52 0 
gagagaatgg agtattgcat gggtcggaga tcaggtcaaa gtcttcgagt ggtgtaatcc 2580 
caggtgtgcc ccagtcacgg cctcagctcg caagttcacc tgcacatgcg gatcctgccc 2640 
cagcatctgc ggagaatgtg aaggagatca ttgagctctt aaaggggctt gatcttcgcc 2700 
ttcagactgt agaagggaag gtagataaaa ttcttgcaac ttccgcaact ataatcaatc 2 760 
ttaaaaatga aatgactagt ctcaaggcga gcgttgcaac tgtggaaggt atgataacaa 2 82 0 
caattaaaat catggatccc agcacaccaa ccaatgtccc tgtagaggag atcagaaaga 2 880 
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gcttacacaa tgctccagta gtaattgccg 
gcagtgatat gatttcaatg gatgaactag 
tcacacgaaa gcctgaatcc aagaaagact 
ttgcaaatga ctgcatctcg cgtccagata 
cagcaaccac agaatcacag cttaatgaaa 
aaaatgaggt gcaatcacac aagagacact 
gtccatccga aaacacaccc acaattgtta 
cttaatcaaa agatccaaac aacatctcac 
ataaaaaaga aaaaaaagtc aagtaaaatt 
gaaagcttgc ttcccggaca gatctcaaaa 
acatgcccat aatatcatta ccagcagatc 
ttccaataca acttgacacc aaagatggca 
ttaggtatct aaatgagcct aattctcgcc 
gatttgttta tgctcgagac acttcagggg 
ctgcagggtc tataacagca tgcatgatga 
caaatctagt gctaagatct ctgaatgaat 
agagagagga agcagtgttt gaattagtta 
tttgcaaacg caaaatgtta gtttgctctg 
tacaagctgg atttgagtat gtatacatac 
gaaatctgaa ttaccaagtt gccagaccta 
gcattcattt ggaattaatt ctgagattgc 
cctacaatgc agacaaaaca ggtcggggat 
acattctgaa aaacaaaagc atcaagcaac 
gcatgagcat gcagctgcag gtgtccattg 
aatcattggg tcacatcccc aagactgcac 
gtcatccatt acaagatgtt tcccccactc 
agatagaatc tgccaagttg atacttcaag 
aggaccttat cactgataag attgccatca 
aattcagccc atttaaaaaa tatgcatcaa 
tccagcatct gagaatagaa ccacaattaa 
acaattttag tcaacagatt accaagatgt 
aaaaaactaa acgttccata ataaatcaac 
cctacatcca atgatagtat gcatctttgt 
cattgccgga gaccaactac ttaatatagg 
gtactatact gatggtggtg ctagctttat 
aagcaatgga acatgcaaca ttaccagtct 
actgacaccc ctgattgaga acctgagcaa 
ccaagaacga tttgcaggag tcgttgttgg 
acaaataacc gcagctgtag caatagttaa 
tcttgcatct tcaattcaat caacaaacaa 
aacaattgca actgcagttc aagcaatcca 
gataacatct gcatcatgcc gtgcccatga 
tctcactgag cttaccacaa tatttcacaa 
ctccatccaa gctttaagaa ttctcctcgg 
actcaacaca aacctcaaca cagcagagct 
aatttcaatt tccccaatgt acatgcaaat 
aatgcaaccc ggtgcgaagg taattgatct 
agaagtagtt gtacaagttc cgaataggat 
tccagccaat gactgtgttg tgacaccgaa 
ccctatccct gaatcacaat accaatgctt 
ccctattatc gggaactttc ttaagcgatt 
ctgcaaatct ttgctatgta agtgtgccga 
ccaaggcatc agcataattg atattaagag 
atttaggatc acatctacgt tcaatgctac 



gtccaactag tggaggcttc acagccgaag 2940 
ctagacctac actctcatca acaaaaaaga 3000 
taacaggcac aaaactaacc ttgatgcagc 3060 
ccaagactga gttcgtgact aagattcaag 3120 
tcaagcggtc aataatacgc tctgcaatat 3180 
caacatgcat ccaatcaaga tccaaattct 3240 
acaccaagaa acaaccacag ccgaaccatg 3300 
atcgacagaa ggctggacat gataaattta 3360 
taaaggacac aatagagaaa atctaggtcc 3420 
tcatagtcta aacctcaaac acagcagcag 3480 
caacttcacc cagtcaatcc cttactccgt 3540 
aggcagggaa actccttaaa cagattcgaa 3600 
atacaccaat aactttcatc aatacgtatg 3660 
gcattcacag tgagcttagt agtgacctag 3720 
cgctaggccc tggtccaaat attcagaatg 3780 
tctacgtgaa agtcaagaag acatcaagcc 3840 
acattccaac tttattgaga gaacatgctc 3900 
cagaaaagtt cctcaagaac ccgtcaaagc 3 960 
caacttttgt ctccattaca tactcaccac 4020 
tccttaagtt cagatcacgt tttgtgtata 4080 
tatgcaaatc tgaatccccc ttaatgaaat 4140 
gccttgcatc agtctggatc catgtatgta 42 00 
aaggcagaga atcatatttc atagccaagt 4260 
cagatctttg gggaccaaca atcataatca 4320 
ttcctttttt cagcaaagat gggattgcct 4380 
tgacaaaatc actgtggtca gttggatgtg 4440 
aatctgatct taatgagcta atgggccacc 4500 
gatcaggtca acggacattt gagaggtcca 4560 
ttccaaactt ggaagccatc aactgaatgc 4620 
atcatactat tagtaactat acaataataa 4680 
tatcataggt ccgaactgat caatctaaca 4740 
gttcaggtca aaatactcaa ccatgcatca 4800 
tatgtacact ggaattgtag gttcaggtgc 4860 
ggtcattcaa tcaaagataa gatcactcat 4920 
tgttgttaaa ttgctaccta atcttccccc 4980 
agatgcatac aatgttaccc tatttaaatt 5040 
aatctccgct gttacagata ccaaaacccg 5100 
acttgctgca ttaggagtag ccacagctgc 5160 
agctaatgca aatgctgccg cgattaataa 5220 
ggcagtatcc gatgtgatag atgcatcaaa 5280 
ggatcatatc aatggagcta ttgttaatgg 5340 
tgcactcatt gggtcaatat taaatcttta 5400 
tcaaataaca aaccctgcgc tgacaccgct 5460 
tagcaccttg ccaattgtca ttgagtccaa 5520 
gctcagctcc ggactgttaa ctggtcaaat 5580 
gctaattcaa atcaatgttc cgacatttat 5640 
aattgctatc tctgcaaacc ataaattgca 5700 
tctagagtat gcaaatgaac tacaaaatta 5760 
ctctgtattc tgtagataca atgagggttc 582 0 
gagggggaat cttaattctt gcacttttac 5880 
tgcatttgcc aatggtgtgc tctatgccaa 594 0 
ccctccccat gtggtgtccc aagatgatac 6000 
atgctctgag atgatgcttg acactttctc 6060 
atacgtgaca gacttctcaa tgattaatgc 6120 
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aaatattgta catctaagtc ctctagattt 
tcttaaaagt gctgaggatt ggattgcaga 
agccaagaca ctttattcat taagtgcaat 
tgttgtggga ttgctgattg cctacatcat 
agcgctagct gctacaacaa tgttccacag 
tcatggaaac atatatggga tatcttaaga 
ttgattctta agaaccaact tccaatgatt 
aattaacatt aagcctccag ataccaatga 
attatgtgat agtgtagtac aatttaagaa 
tgtcgtaacg tctcgtgaca ctgggttcag 
acccattctt atataagaac acagtataac 
agcttaatcc actcaacata taattgtaag 
atctcttaaa tcaattccta aaaggacatg 
tggaatatgc acattgattg ttctatgttc 
tgcttcctct ggtctcatga attctgatga 
agaatcatta aaatcattga ttgctttggc 
aattcctctt aaaattgaca gtattgagac 
tactgggagc atgtccaaca ccaactgtac 
atacatcaat ggaataaaca aattccttgt 
tggacctctc ctaaatattc ctagctttat 
tagaatacca tcattttcac tcagtaagac 
tggagattgc ctcgatttca cgacatctaa 
atctgctgca gcatttccaa tcttcaggac 
caatcgcaaa agctgttcag tcactgccat 
agctacaaga tctgagaaag aagattatgc 
tttctattat tataatgata cctttgttga 
gcaatgggcc acaatcaatc ctgcagttgg 
atttcctgta tatggtggtc tcataaatgg 
ctattttatc ccaacacatc ccaacataac 
agcagcacgg ggttcctatg tcatccgtta 
tcttatttgc ccattatctg acatgcaaac 
ttctcaagtc atgatgggtg cagaaggtag 
ttatcaacgt agttcctctt ggtggtctgc 
ctctaaagga attcctccta tcattgaggc 
ccctggagtc atgccatgta atgcaacaag 
gtatgcagat gtgtggccgc ttaacgatcc 
caactatcga tttgctggag cctttctaaa 
ttacactgca tcagccaact ccctactaaa 
agcagcatat acgtcttcaa cctgctttaa 
gataataatc gaaatgggct catctctttt 
ggaactaata ccttaatact attgaatgaa 
ctctatctta tgtaatagtt atacgttttg 
tgtttcccat atgaagcaag ccttcaacac 
tgttgtaatc caatcttact aaagttattc 
atataacaat actattaaga ttatgatata 
ccttcctgaa gtccacttga actcaccaat 
actagggcac ttcccgcatg atcttgacat 
ttgggatcaa attgccagag aagaatccaa 
tgaattaatt aaacgtgtgc ccgcatttag 
ccttatatgg ccttcttgta taccatttct 
accaatagaa caatggtaca agttgatcaa 
tgatagatgt atggagaata tttctattaa 
atccagagga actgcaggtg caggtaaaaa 
tatttgggaa tcaaacaagt ggcagcctaa 



gtcaaaccaa atcaattcaa taaacaaatc 6180 
tagcaacttc tttgctaatc aagccaggac 6240 
agcattaata ctatcagtga ttaccttggt 6300 
caaactagtt tcccaaatcc atcaattcag 6360 
ggaaaatcct gccttctttt ccaagaacaa 6420 
aatctatcac aagtccatat atgtccacaa 6480 
atcctttaaa cttaagtata atagtttaaa 6540 
atatgaatat atctctaaga aaacctgatt 6600 
aaaacctaaa ataagcacga acccttaagg 6660 
ttcaaaaatc gacttctaat ctaatttaac 6720 
ttaattacaa aagacctcaa aaactgacac 6780 
attaataata atggaagatt acagcaatct 6840 
tagaatcatt ttccgaactg ccacaattct 6900 
aagtattctt catgaaataa ttcatcttga 6960 
ttcacagcaa ggcattattc agcctattgt 7020 
taaccagatt ctgtacaatg ttgcaataat 7080 
cgtaatactc tctgcttyaa aggayatgca 714 0 
acccggaaat ctgcttctgc atgatgcagc 7200 
acttaaatca tacaatggta cgcctaaata 7260 
cccctcagca acatctcccc acgggtgcac 7320 
tcattggtgt tacactcaca atgtaatact 7380 
tcagtattta gcaatgggga taatacaaca 7440 
tatgaaaacc atttacctaa gtgatggaat 7500 
accaggaggt tgtgtcttgt actgctatgt 7560 
cacaactgat ctagctgaac tgagacttgc 762 0 
aagagtcata tctcttccaa atacaacagg 7680 
aagcgggatc tatcatctag gctttatttt 7740 
gactccttcc tacaacgagc agtcctcacg 7800 
ctgtgccgga aactccagtg aacgggctgc 7860 
tcattcaaac aggttgattc agagtgctat 7920 
agcaaggtgt gatctagtta tgtttaacaa 7980 
gctctatgtt attgacaaca atttgtatta 8040 
atcgcttttc tacaggatca atacagattt 8100 
tcaatgggta ccgtcctatc aagttccccg 8160 
tttttgccct gctaattgca tcacaggagt 8220 
agaactcaca tcacaaaatg ctctgaatcc 8280 
aaatgagtcc aaccgaacca atcccacatt 8340 
tactaccgga ttcaacaaca ccaatcacaa 8400 
gaatactgga actcagaaga tttattgttt 8460 
aggggagttc caaataatac catttctaag 8520 
aacttaagat tcaataataa ttgaaaggct 8580 
gctgtattag aatgttatag cattctgctg 8640 
cgacttaggt tcaattttct catcatttac 8700 
tgatatttaa gaaaaaataa cctttatata 8760 
ggccagaatg gcggcctctt ctgagatact 8820 
agtcaaacac aaactcatat actacttatt 8880 
ttctgaaata agccctcttc acaataatga 8940 
tcttgctgaa cgacttggag tagctaaatc 9000 
agcaactaga tggcgtagtc atgcagctgt 9060 
tgttaaattc ctacctcatt ctaagcttca 9120 
tgcttcatgt aatactatat ctgactcaat 9180 
gcttactggg aaaaacaatc tattctctcg 9240 
cagtaaaatc accctcaatg atatccaatc 93 00 
tgtatcttta tggcttacaa ttaaatatca 9360 
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aatgcgacaa cttataatgc atcaaagttc 
tgacacacga tctggtctaa tagttatcac 
gaatagtgtt ttaatgtatt ttacatttga 
9999 a 99 at 9 aatgtcactg ctctctgcac 
aaggatcgat agattgtttt ccattgtaga 
atataaagtt attgcatctc ttgaatcttt 
agtagtggaa ttagcagggt catttcattc 
aattggttca aaagcccttg ataaggatga 
tatattttcc aacctttctc cagatttaat 
gggtcatcct actcttactg ctgcgcaagc 
aggtaagttg cttgatttcc ctacaataat 
aattaatggt taccgtagaa agaaaaatgg 
tgcatcaaaa agcttaatag aatttcaaca 
actcaagcat tggaaagaga tctctctcat 
tggtgaggag ctaagcattt ttatgaagga 
gatgagtgta tttcgtagaa gtctaataaa 
gcccaatcca tttaatagac gtctattact 
agttgctgag ctccaatatg ttaccagtgg 
atcttactca ttaaaagaga aagaaataaa 
taatagaatg cggtcctgtc aagtaattgc 
tctaatgaag gaaaacggag ttgtcttgaa 
tatgagtcaa attggcataa tatcagaaaa 
atctcaaggt ttccatacaa tcaagactga 
atcatcatac ctcacagatc ctgatgatac 
tgatcttgct aaatactgtc ttcaatggag 
attaaacaga atgtatggag ttccacattt 
gtctacatta tatgttggtg atccattcaa 
agataaagta ttaaatggtg atatctttat 
atgtcagaaa atgtggacaa tgatctctat 
caaaacaaga gtaatgagca tggttcaagg 
agttcctaga tcattaccta gtattcagaa 
attttttgaa agacttaggg caaataatta 
aactataata agttccacat tcttcatata 
actaacacag gcactcaaaa acgctagcaa 
atgtactcaa gcttcctgtt caaattctgc 
ggttgagaaa gatacatgtt ataagcttaa 
tgatctaata tttccccaat attccatacc 
gcatccaaga ctaatctcac gtattgttct 
cctcgcatgc agcagattat ttaaccgcaa 
ggacctcaag aggttaatta aatgtggtgc 
agcaagaaaa ccagggaaag gttcatgggc 
tcaagaatat ctttatcctc ctactactat 
ggagatatgt aggaatccta tgttaaaggg 
aaatctcctt gcaaaatttc ttcttgatcg 
tataatagat caatctagca tcggaaggaa 
aaggaccatt atgagacgat catttgaaat 
agttatagaa tataatacaa attacttatc 
acctattccc ggatatttaa attatattac 
aagtttaaga aaattatcat ggtcttcttt 
aactccagat ccaattgaag ttgtcaatgg 
tttttgtatg cagggtgatg acaaatttac 
tgatggaaat cctgaaacta atccacccat 
ggaaagaaga gttgcatcaa tggcatatat 
tcttaggggt gcaggggtat atatttgggc 



tcgtcagccg actgatttag ttcacattgt 9420 
ccctgaactt gttatttgtt ttgatcggtt 9480 
gatgacttta atggtaagcg acatgttcga 954 0 
tattagtcat tact tat etc cactagggcc 960 0 
tgaattagca caactattag gtgacactgt 9660 
agtatatggg tgtctacaac ttaaagatcc 9720 
ctttattaca caagagatta tagatatcct 9780 
atcaataact gttactacac aattgttaga 9840 
tgctgagatg ttgtgtctca tgagactttg 9900 
tgcaggtaaa gtgagagaat ctatgtgtgc 9960 
gaaaactctt gcttttttcc acacaatttt 10020 
aatgtggcct ccacttatac ttcctaaaaa 10080 
tgataatget gaaatatctt acgaatatac 10140 
agaatttaga aagtgctttg actttgatcc 10200 
caaggcaata agtgctccaa aaagtgattg 10260 
acaacgacat cagagacatc atattcctat 10320 
caatttctta gaagatgaca gttttgaccc 10380 
tgaatacctc caagatgaca cattttgtgc 10440 
accagatgga aggatattcg ctaagcttac 10500 
ggaagcaatt ettgeaaate atgeaggtae 10560 
tcaattatca ctgaccaagt cattgettae 10620 
ggcaaagaga tatacgegag ataacatctc 10680 
ctctaaaaat aagaggaaaa geaaaactge 10740 
atttgaactt agtgcatgtt ttataactac 10800 
atatcagacc ataatccatt ttgetcgaac 10860 
atttgaatgg attcatcttc gtttaattag 10920 
tccccctgct gcgactgatg ctttcgatct 10980 
agtctctccc aaaggaggta ttgaaggect 11040 
ttctgtgatc atcctctcct cagccgaatc 11100 
agataatcag geaattgeag ttacaacaag 11160 
aaaggagtta gectatgeag caagcaagtt 11220 
tgggttgggt catcagctaa aggctcaaga 112 80 
tagtaaaegg gtattttatc aaggaegtat 11340 
gctatgtctt actgeggatg tattaggtga 11400 
tactaccatc atgagattaa cagaaaatgg 11460 
tatttatcag tccattcgtc aactcacata 11520 
aggtgaaacg ataagtggga ttttcctgea 11580 
gctcccttca cagctaggtg gtcttaatta 11640 
tateggagat cctcttggta cagctgtggc 11700 
tcttgaatca tggatactgt acaatttact 11760 
aactttagca gccgatccgt actcattgaa 11820 
acttaaaaga catactcaac atactttaat 11880 
agttttcaca gataatgeaa aagaggagga 11940 
tgatatagta ttgecaagag ttgegcacat 12 000 
gaaacagata caaggatttt ttgacaccac 12 060 
caaaccactc tcaactaaga agactctttc 12120 
ttataactac cctgtcatac ttaatccttt 12180 
tgaccaaact tgcagtattg atatatctag 12240 
attgaatgga agaactttag aaggattaga 123 00 
ttccttgatt gtaggtacag gagattgtga 12360 
ttggttcttt ttacctatgg ggataattat 12420 
cagagttcca tacattgggt ctagaacaga 12480 
taaaggtgcc acacacagtt tgaaggctgc 12540 
atteggggat actatagtga actggaatga 12 600 
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tgcacttgat attgcaaata ctagagttaa gatatcccta gagcaacttc agactctcac 12660 
acctcttcct acatctgcaa acattacaca ccgtttagat gatggagcca caacacttaa 12720 
attcactcca gctagttcct atgcattttc tagttatact catatatcaa atgatcaaca 12780 
atatttagaa atagatcaga gagtagttga ttccaatatt atttatcaac aattaatgat 12840 
aacaggactt gggattattg agacctacca taacccacct ataagaactt ctacacaaga 12900 
aatcactctc catttgcaca ctagctcatc ttgttgtgtt agaagtgtag atggctgcct 12960 
tatatgtgaa agcaatggag aggttcccca gatcactgtt ccctatacta atacatttgt 13020 
atatgatcct gacccactag cagattatga gattgcacat ctagattacc tctcctacca 13080 
agctaaaatt ggaagtacag attactactc actcactgat aaaattgacc tattagcaca 13140 
tttaactgca aaacaaatga taaactcaat aattgggtta gatgaaacag tatcgattgt 13200 
caatgatgcg gttatcctat ctgactatac taataactgg attagtgaat gttcttatac 13260 
taaaatagat ctagttttta aattaatggc atggaatttt cttcttgagc ttgcattcca 13320 
gatgtactac ttaaggatat catcttggac aaatatattt gactatactt acatgacttt 13380 
acgcagaata cccggaactg ctctaaataa tattgcagct actattagcc atccaaaatt 13440 
actgagacgt gcaatgaatc ttgatattat cactcctata catgcaccgt atctagcttc 13500 
attagattat gtcaaattaa gtattgatgc aattcagtgg ggagttaaac aagttcttgc 13560 
tgatttatca aatggaattg atcttgaaat cttgattctt tcagaggatt caatggaaat 13620 
tagtgatagg gcaatgaatc tcattgctag aaaactaact ctccttgcac ttgttaaagg 13680 
tgagaactac acttttccaa aaattaaagg gatgccacca gaagaaaagt gtttagtctt 13740 
aactgaatat ctagcaatgt gttatcaaaa tactcaccac ttagatccag atcttcaaaa 13800 
gtatttatat aatctaacta atccaaaatt gaccgcattt cccagtaaca acttctactt 13860 
aactaggaaa atcctcaatc aaattagaga atcagacgaa ggacaatata ttatcacctc 13920 
atattatgaa tccttcgaac aattagaaac agatataatt cttcattcta ctttaactgc 13980 
tccttatgat aattcagaaa ctctaacaaa gtttgattta tcccttgaca tctttccaca 14040 
tccagaatct ctcgagaaat atcctcttcc agttgatcat gactctcaat ctgcaatttc 14100 
aacactaatt ccaggccctc cttctcatca tgtattacga ccactgggag tgtcctctac 14160 
agcttggtat aaagggataa gttattgtag gtatctagaa acacaaaaga tacagactgg 14220 
tgatcatctt tatttagctg aaggaagcgg cgcttcaatg tcactcctag aactcctatt 14280 
tccaggagat actgtctatt ataatagtct ttttagtagt ggagagaatc ctccacagag 14340 
aaactacgcc cctcttccaa ctcaatttgt acagagtgtt ccatataaat tgtggcaagc 14400 
tgatcttgct gatgatagca acttgataaa agattttgtc ccattatgga atggaaatgg 14460 
tgcagttaca gacttatcaa caaaggatgc agttgcattc ataatacata aagtaggagc 14520 
agaaaaagca tctcttgtcc atatagatct cgaatcgact gctaatataa atcagcaaac 14580 
tctgtccaga tcccagattc attcattaat tatagcaact actgttctta agaggggtgg 14640 
gatattaatt tataagacat catggcttcc tttttctaga tttagtcaac tagcaagcct 14700 
tctttggtgc ttttttgacc ggatccatct aatacgtagt agctattctg atcctcacag 14760 
tcatgaggtt tatcttgtat gtagacttgc cgcagatttt agaactatcg gtttcagtgc 14820 
agctctagta actgctacta ctcttcacaa tgacggattc acaacaatac atcctgatgt 14880 
tgtttgtagt tattggcaac accatcttga aaatgttggg agagtcggaa aagtaattga 14940 
tgagatactt gatggtttag ccaccaactt ctttgcagga gataatggac ttattctaag 15000 
atgtggagga actcccagct ccagaaaatg gttggagatt gaccagttag catcatttga 15060 
tttggttcaa gatgctctgg tgacacttat cactatacac ctaaaggaaa ttatagaagt 15120 
gcaatcatca catacagaag attatacatc tctcctcttc acaccttata atattggtgc 15180 
agcagggaaa gttagaacta tcatcaaatt aattctagaa cgatctttaa tgtatacagt 15240 
ccgaaattgg ttagtgttac ccagttccat ccgggattct gtacgacaag atttggaatt 15300 
agggtcattt agattaatgt ctattttaag tgaacagaca tttcttaaaa agacacccac 15360 
aaaaaaatac ttacttgatc agcttacaag gacatatata tcaaccttct ttaactctca 15420 
ctcagtcctt cctcttcacc gtccatatca aaaacaaata tggaaagcct taggtagtgt 15480 
aatatattgt tcggagacag ttgatatacc tctaattaaa gacattcaga tagaagatat 15540 
taatgatttt gaggatatcg agaggggtat cgatggcgaa gaattatgac aacaatgatt 15600 
ataagaactc atgatagttt tatttaagaa aaacatattg attttcccct tggt 15654 
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<210> 60 
<211> 15654 
<212> DNA 

<213> Human parainfluenza virus 2 ' 
<400> 60 

accaagggga gaatcagatg gcatcgttat atgacgaatt gcaaaaagat tacgtaggtc 60 
cggaaccact agattccggt gccggtaacg attccagttt tatactatct gatcattctc 120 
tatctctatt aaggatattt ctagtctaaa gttcaaaatg tcaagtgttt taaagacatt 180 
tgaaagattt actatacaac aggagcttca ggagcaatct gatgacactc cagtacctct 240 
tgagacaatc aaacctacaa tcagggtatt tgtcatcaat aataatgatc ctgtcgtaag 300 
atctagactt ttattcttta atctacgaat cattatgagt aacactgcaa gagagggaca 360 
tagagctggt gctctcctca gtcttttatc actaccttct gcagctatga gtaatcacat 420 
caaattagcc atgcattcac cagaagccag catagataga gtagagataa cagggtttga 480 
gaataattca ttccgagtca ttccagatgc tcgatcaact atgtccagag gagaggtgct 540 
ggcttttgaa gcattagctg aggacattcc tgataccctt aatcaccaaa ctccatttgt 600 
aaataatgat gtagaagatg acatatttga tgaaacagag aaattcttag atgtttgcta 660 
cagtgtgctt atgcaggcat ggatagtaac atgcaagtgt atgactgctc ctgatcaacc 720 
accagtatca gtagcaaagc ggatggctaa atatcaacaa caagggagaa tcaatgctag 780 
gtatgtacta caacctgaag cacaaagact aattcagaat gccatccgca agtcaatggt 840 
agtaaggcat ttcatgactt atgagcttca actttcacaa tcaagatctt tgctagcaaa 900 
ccgctactat gctatggtgg gagacattgg caagtacatt gaacacagcg gaatgggagg 960 
atttttctta acacttaaat atggacttgg aacaagatgg cctacattgg ctcttgcagc 1020 
attttctggg gaactccaga aattaaaagc tctcatgcta cattatcaga gtctaggacc 1080 
catggccaag tacatggctc tattagaatc accaaaactg atggattttg tcccatctga 1140 
atatccatta gtttatagct atgcaatggg tattggaact gtccttgata caaatatgag 1200 
aaattatgca tacggtagat catatttaaa tccgcaatat tttcagctag gagtagaaac 1260 
agcaaggaaa cagcagggag ctgttgacaa caggacagca gaggacctcg gcatgactgc 1320 
tgcagacaaa gcagacctca ctgcaaccat atcaaagcta tccttgtccc aattacctag 1380 
gggtagacaa ccaatatctg acccatttgc tggagcaaat gacagagaaa tgggaggaca 144 0 
agcaaatgat acacctgtgt ataacttcaa tccaatcaat actcggaggt atgacaacta 1500 
tgacagtgat ggtgaggaca gaattgacaa cgatcaagat caagctatca gagagaatag 1560 
aggagagcct ggacaaccaa acaaccagac aagtgacaac cagcagagat tcaacccccc 1620 
cataccgcaa agaacatcag gtatgagcag tgaagagttc caacattcaa tgaatcagta 1680 
catccgtgct atgcatgagc aatacagagg ctcccaggat gatgatgcca atgatgccac 1740 
agatgggaat gacatttctc ttgagctagt tggagatttt gattcctaac tctcaatgtc 1800 
atacaaccag atatacacat ccacatcact cagagataca gctgccactc acacactcat 1860 
ccagacaaat caaactagac tcacatcatt cggaaacaat tctctcataa tttaagaaaa 1920 
aatcataggc ccggacgggt tagaaatccg gtgcttgttc gtgatcagat aacctccaca 1980 
ccagaatcat acaatcatgg ccgaggaacc aacatacacc actgagcaag ttgatgaatt 2040 
aatccatgct ggactgggaa cagtagattt cttcctatct agacccatag atgctcagtc 2100 
ttctttaggc aaaggcagca tcccaccagg tgtcacagct gttctaacta gtgcagcgga 2160 
ggcaaaatcc aaaccagttg ctgctggtcc agttaaaccc aggcggaaga aagtgatcag 2220 
caatactact ccatacacta ttgcagacaa tattccacct gagaagctac cgatcaacac 22 80 
tccaataccc aatccattac ttccactggc acgccctcac ggaaagatga cagacattga 2340 
cattgtcact gggaacatta cagaaggatc gtacaaaggt gtggagcttg ctaaattagg 24 00 
gaagcagaca ctactcacaa ggttcacctc gaatgagcca gtctcctcag ctggatccgc 24 60 
ccaagacccc aactttaaga gggggggagc taatagagaa agagcaagag gcaaccatag 2 52 0 
gagagaatgg agtattgcat gggtcggaga tcaggtcaaa gtcttcgagt ggtgtaatcc 25 80 
caggtgtgcc ccagtcacgg cctcagctcg caagttcacc tgcacatgcg gatcctgccc 2640 
cagcatctgc ggagaatgtg aaggagatca ttgagctctt aaagggactt gatcttcgcc 2700 
ttcagactgt agaagggaaa gtagataaaa ttcttgcaac ttctgcaact ataatcaatc 2760 
ttaaaaatga aatgactagt ctcaaggcga gtgttgcaac tgtggaaggt atgataacaa 2 82 0 
caattaaaat catggatccc agtacaccaa ctaatgtccc tgtagaggag atcagaaaga 2880 
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gtttacacaa tgttccagta gtaattgccg 
gcagtgatat gatttcaatg gatgaactag 
tcacacgaaa gcctgaatcc aagaaagatt 
ttgcaaatga ctgcatctcg cgtccagata 
cagcaaccac agaatcacag cttaacgaaa 
aaaatgaggt gcagtcacac aagagacact 
atccatccaa aaacacgccc acaattgtca 
ctcaaccaaa agacccaaac aacacctcac 
ataaaaaaag aaaagaagtt aagtaaaatt 
gaaagcttgc ctctcagaca gatcccaaaa 
acatgcctat aatatcatta ccagcagatc 
ttccaataca acttgacacc aaagatggca 
ttaggtatct aaatgagcct aattctcgcc 
gatttgttta tgctcgagac acttcagggg 
ctgcagggtc cataacagca tgcatgatga 
caaatctagt gctaagatct ctgaatgaat 
agagagagga agcagtgttt gaattagtta 
tttgcaaacg caaaatgtta gtatgctctg 
tacaagctgg atttgagtat gtatacatac 
gaaatctgaa ttaccaagtt gccagaccta 
gcattcattt ggaattaatc ctgagattgc 
cctacaatgc agacagaaca ggtcggggat 
acattctgaa aaacaaaagc atcaagcaac 
gcatgagcat gcagctgcag gtgtccattg 
aatcattggg tcacatcccc aagactgcac 
gtcatccatt acaagatgtt tcccctaatc 
agatagaatc tgccaagttg atacttcaag 
aggaccttat cactgataag attgccatta 
aattcagccc attcaaaaaa tatgcatcaa 
tccagcatct gagaatagaa ccacaatcaa 
acaattttag tcaactgatt accaagatgt 
aaaaaactaa acgttccaca ataaatcaac 
cctgcatcca atgatagtat gcatctttgt 
cattgctgga gatcaactac ttaatatagg 
gtactatact gatggtggtg ctagctttat 
aagcaatgga acatgcaaca tcaccagtct 
actaacaccc ctgattgaga acctgagtaa 
ccaagaacga tttgcaggag tagttgttgg 
acaaataact gcagctgtag caatagtgaa 
tcttgcatct tcaattcaat ccaccaacaa 
aacaattgca accgcagttc aagcaattca 
gataacatct gcatcatgcc gtgcccatga 
tctcactgag cttaccacaa tatttcataa 
ctccatccaa gctttaagaa tcctcctcgg 
actcaacaca aacctcaaca cagcagagct 
aatttccatt tccccaatgt acatgcaaat 
aatgcaaccc ggtgcgaagg taattgatct 
agaagtggtt gtacaagttc cgaataggat 
cccagccaat gactgtgtcg tgacaccgaa 
ccctatccct gaatcacaat atcaatgctt 
ccctattatc gggaactttc ttaagcgatt 
ctgcaaatct ttgctatgta ggtgtgccga 
ccaaggcatc agcataattg atattaagag 
atttaggatc acatctactt tcaatgctac 



gtccaactag tggaggcttc acagccgaag 2 94 0 
ctagacctac actctcatca acaaaaagga 3000 
taacaggcat aaaactaact ttgatgcagc 3 060 
ccaagactga gttcgtgact aagattcagg 312 0 
ttaaacggtc aataatacgc tctgcaatat 3180 
caacatgcat ccaatcaaga tccagactcc 3240 
acaccaagaa acaaccacag ccgaaccatg 3300 
atcaatagaa ggctggacat gataaattta 3 3 60 
taaaggacac aatagagaaa atctaggtcc 342 0 
tcatagtcca aaccccaaac acagcagcag 3480 
caacttcacc cagtcaatcc cttactccgt 3540 
aggcagggaa actccttaaa cagattcgaa 3 600 
atacaccaat aactttcatc aatacgtatg 3660 
gcattcacag tgagatcagc agtgacctag 3 720 
cgctaggtcc tggtccaaat attcagaatg 3780 
tctacgtaaa agtcaagaag acatcaagcc 3 840 
acattccaac tttattgaga gaacatgctc 3 900 
cagaaaaatt cctcaagaac ccgtcaaagc 3 960 
caacttttgt ctccattaca tactcaccac 4020 
tccttaagtt cagatcacgc tttgtgtata 4080 
tatgcaaatc tgactccccc ttgatgaaat 4140 
gcctcgcatc agtctggatc cttgtatgta 4200 
aaggcagaga atcatatttc atagctaagt 4260 
cagatctttg gggaccaaca atcataatca 4320 
ttcctttttt cagcaaagat gggattgcct 4380 
tgacaaaatc actgtggtca gttggatgtg 444 0 
aatctgatct taatgagcta atgggccacc 4500 
gatcaggtca acggacattt gagaggtcca 4560 
ttccaaactt ggaagccatc aactgaatgc 462 0 
gtcatactac tagtcactat acaataatca 4680 
tatcataggt ccgaactgat caatctaaca 474 0 
gttcaggcca aaatattcag ccatgcatca 4800 
tatgtacact ggaattgtag gttcagatgc 4860 
ggtcattcaa tcaaagataa gatcactcat 4920 
tgttgtaaaa ttgctaccta atcttccccc 4980 
agatgcatat aatgttaccc tatttaagtt 504 0 
aatttccact gttacagata ccaaaacccg 5100 
acttgctgca ttaggagtag ccacagccgc 5160 
agctaatgca aatgctgctg cgataaacaa 5220 
ggcagtatcc gatgtgatag atgcatcaag 5280 
ggatcacatc aatggagcta ttgttaatgg 5340 
tgcactcatt gggtcaatat taaatcttta 5400 
tcaaataaca aaccctgcgc tgacaccact 5460 
tagcaccttg ccaattgtca ttgagtccaa 5520 
gctcagttcc ggactgttaa ctggtcaaat 5580 
gctaattcaa atcaatgttc cgacatttat 5640 
aattgctatc tccgcaaacc ataaattgca 5700 
tctagagtat gcaaatgaac tacaaaatta 5760 
ctctgtattt tgtagataca atgagggttc 5820 
gagggggaat cttaattctt gcacttttac 5880 
cgcatttgct aatggtgtgc tctatgccaa 594 0 
ccccccccat gttgtatccc aggatgatac 6000 
atgctctgag atgatgcttg acactttttc 6060 
gtacgtgaca gacttctcaa tgattaatgc 612 0 



27 



aaatattgta catctaagtc ctctagattt 
tcttaaaagt gctgaggatt ggattgcaga 
agccaagaca ctttattcac taagtgcaat 
tgtcgtggga ttgctgattg cctacatcat 
atcgctagct gctacaacaa tgttccacag 
ccatggaaac atatatggga tatcttaaga 
ttgaccctta agaaccaact tccaacgatt 
aattaacatt aagcctccag ataccaatga 
attatgtgat agcgtagtac aatttaagaa 
tgtcgtaacg tctcgtgaca ccgggttcag 
acccattctt atataagaac acagtataat 
agcttgatcc actcaacata taattgtaag 
atctcttaaa tcaattccta aaaggacatg 
tggaatatgc acattgattg ttctatgttc 
tgtttcctct ggtctcatgg attccgatga 
agaatcatta aaatcattaa ttgctttggc 
aattcctctt aaaattgaca gtatcgagac 
tactgggagc atgtccaaca ccaactgtac 
gtacatcaat ggaataaaca aattccttgt 
tggacctctc ctaaatattc ccagctttat 
tagaatacca tcattttcac tcattaagac 
tggagattgc ctcgatttca cgacatctaa 
atctgctgca gcatttccaa tcttcaggac 
caatcgcaaa agctgttcag tcactgctat 
agctacaaga tctgagaaag aagattatgc 
tttctattat tataatgata cctttattga 
gcaatgggcc acaatcaatc ctgcagttgg 
atttcctgta tatggtggtc tcataaaggg 
ctattttatc ccaaaacatc ccaacataac 
agcagcacgg agttcctatg taatccgtta 
tcttatttgc ccattgtctg acatgcacac 
ttctcaagtc atgatgggtg cagaaggtag 
ttatcaacgt agttcctctt ggtgggctgc 
ttctaaagga attcctccta tcattgaggc 
tcctggagtc atgccatgca atgcaacaag 
gtacgcagat gtgtggccgc ttaacgatcc 
caactatcga tttgctggag cctttctcag 
ctacactgca tcagccagcg ccctactaaa 
agcagcatat acgtcttcaa cctgctttaa 
gataataatt gaaatgggct catctctttt 
ggaactaata ccttaatact attgaatgaa 
ctctatctta tgcaatagtt atacgttttg 
tttttcccat atgaagcaat ccttcaacac 
tgttgtaatt caatcttact aaagttattc 
atgtaacaat actattaaga ttatgatata 
ccttcctgaa gtccacttga actcaccaat 
actagggcac ttcccgcatg atcttgacat 
ttgggatcaa attgccagag aagaatccaa 
tgaattaatt aaacgtgtgc ccgcatttag 
ccttatatgg ccttcttgta taccatttct 
accagtagaa caatggtaca agttgatcaa 
tgatagatgt atggagaata tttctattaa 
atccagagga actgcaggtg caggtaaaaa 
tatttgggaa tcaaacaagt ggcaacctaa 



gtcaaatcaa atcaattcaa taaacaaatc 6180 
tagcaacttc tttgctaatc aagccaggac 6240 
agcattaata ctatcagtga ttactttggt 6300 
caagctggtt tctcaaatcc atcaattcag 6360 
ggaaaatcct gccttctttt ccaagaataa 6420 
aatctatcac aagtctatat atgtccacaa 6480 
atccgttaaa tttaagtata atagtttaaa 6540 
atatgaatat atctcttaga aaacctgatt 6600 
aaaacctaaa ataagcacga acccttaagg 6660 
ttcaaatatc gacctctaac ccaatttaac 6720 
ttaatcacaa aagacctcaa aaactgacac 6780 
attaataata atggaagatt acagcaatct 6840 
tagaatcatt ttccgaactg ccacaattct 6900 
aagtattctt catgagataa ttcatcttga 6960 
ttcacagcaa ggcattattc agcctattat 7020 
taaccagatt ctgtacaatg ttgcaataat 7080 
tgtaatatac tctgctttaa aggatatgca 7140 
acccggaaat ctgcttctgc atgatgcagc 7200 
acttaaatca tacaatggga cgcctaaata 7260 
cccctcagca acatctccca acgggtgcac 7320 
ccattggtgt tacactcaca atgtaatact 73 80 
tcagtattta gcaatgggga taatacaaca 7440 
tatgaaaacc atttacctaa gtgatggaat 7500 
accaggaggt tgtgtcttgt attgctatgt 7560 
cacaactgat ctagctgaac tgagacttgc 7620 
aagagtcata tctcttccaa atacaacagg 7680 
aagcgggatc tatcatctag gctttatttt 7740 
gactccttcc tacaacaagc agtcctcacg 7800 
ctgtgccggt aaatccagcg aacaggctgc 7860 
tcactcaaac aggttgattc agagtgctgt 7920 
agcaaggtgt aatctagtta tgtttaacaa 7980 
gctctatgtt attgacaata atttgtatta 8040 
atcgcttttt tacaggatca atacagattt 8100 
tcaatgggta ccgtcctatc aagttccccg 8160 
tttttgccct gctaattgca tcacaggggt 8220 
agaacccaca tcacaaaatg ctctgaatcc 8280 
aaatgagtcc aaccgaacca atcccacatt 8340 
tactaccgga ttcaacaaca ccaatcacaa 8400 
gaatactgga actcaaaaga tttattgttt 8460 
aggggagttc caaataatac catttctaag 8520 
gactccagat tcaataataa ttgaaaggct 8580 
gctgtattag aatgttatag cattctgctg 8640 
cgacttaggt tcaattttct catcatttac 8700 
cgatatttaa gaaaaaataa cctttatata 8760 
ggccagaatg gcggcctctt ctgagatact 8820 
agtcaaacac aaactcatat actacttatt 8880 
ttctgaaata agcccccttc acaataatga 8940 
tcttgctgaa cgacttggag tagctaaatc 9000 
agcaactaga tggcgtagtc atgcagccgt 9060 
tgttaaattc ctacctcatt ctaagcttca 9120 
tgcttcatgt aatactatat ctgactcaat 9180 
gcttactggg aaaaacaatc tattctctcg 9240 
cagtaaaatc accctcaatg atatccaatc 9300 
tgtatcttta tggcttacaa ttaaatacca 9360 
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aatgcgacaa cttataatgc atcaaagttc tcgtcagccg actgatttag ttcacattgt 9420 
tgacacacga tctggtctaa tagttatcac ccctgaactt gttatttgtt ttgatcggtt 9480 
aaatagtgtt ttaatgtatt ttacatttga gatgacttta atggtaagtg acatgtttga 9540 
gggaaggatg aatgtcaccg ctctctgcac tattagtcat tacttatctc cactagggcc 9600 
aaggatagat agattgtttt ccattgtaga tgaattagca caactattag gtgacactgt 9660 
atataaagtt attgcatctc ttgaatcttt agtatatggg tgtctacaac ttaaagatcc 9720 
agtagtggaa ttagcagggt catttcattc ctttattaca caagagatta tagatatcct 97 80 
aattggttca aaagcccttg ataaggatga atcaataact gttactacac aattgttaga 9840 
tatattttcc aacctttctc cagatttaat tgctgagatg ttgtgtctca tgagactttg 9900 
gggtcatccc actcttactg ctgcgcaagc tgcaggtaaa gtgagagaat ctatgtgtgc 9960 
aggtaagtta cttgatttcc ctacaataat gaaaactctt gcttttttcc acacaatttt 10020 
aattaatggt taccgtagaa agaaaaatgg aatgtggcct ccacttatac ttcctaaaaa 10080 
tgcatcaaaa agcttaatag aatttcaaca tgataatgct gaaatatctt acgaatatac 10140 
actcaagcat tggaaagaga tctctctcat agaatttaga aagtgctttg actttgatcc 10200 
tggtgaggag ctaagcattt ttatgaaaga caaggcaata agtgctccaa gaagtgattg 10260 
gatgagtgta tttcgtagaa gtctaataaa acaacgacat cagagacatc atattcctat 10320 
gcccaatcca tttaatagac gtctattact caatttctta gaagatgaca gttttgatcc 10380 
agttgccgag cttcaatatg ttaccagtgg tgaatatctc caagatgaca cattttgtgc 10440 
atcttactca ttaaaagaga aagaaataaa accagatgga aggatatttg ctaagcttac 10500 
taatagaatg cggtcctgtc aagtaattgc ggaagcaatt ctcgcaaatc atgcaggtac 10560 
tctaatgaag gaaaacggag ttgtcttgaa tcaattatca ctgactaaat cattgcttac 10620 
tatgagtcaa attggcataa tatcagaaaa ggcgaagaga tatacgcgag ataacatctc 10680 
atcccaaggt ttccatacaa tcaagactga ttctaaaaat aagaggaaaa gcaaaactgc 10740 
atcatcatac ctcacagatc ctgatgatac atttgaactt agtgcatgtt ttataactac 10800 
tgatcttgct aaatactgtc ttcaatggag atatcagacc ataatccatt ttgctcgaac 10860 
attaaacaga atgtatggag ttccacattt atttgaatgg attcatcttc gtttaattag 10920 
atctacatta tatgttggtg atccattcaa tcctcctgcc gcaactgatg ctttcgatct 10980 
agataaagta ttaaatggtg atatctttat agtctctccc aagggaggta ttgaaggcct 11040 
atgtcagaaa atgtggacaa tgatctctat ttctgtgatc atcctctctt cagccgaatc 11100 
caaaacaaga gtaatgagca tggttcaagg agataatcag gcgattgcag ttacaacaag 11160 
agttcctaga tcattaccta gtattcagaa aaaggagtta gcctatgcag caagcaagtt 1122 0 
attttttgaa agacttaggg caaataatta tgggttgggt catcagctaa aggctcaaga 112 80 
aactataata agttccacgt tcttcatata tagtaaacgg gtattttatc aaggacgtat 1134 0 
actaacacag gcactcaaaa atgctagcaa gttatgtctt actgcagatg tattaggtga 11400 
atgtactcaa gcttcctgtt caaattctgc tactaccatc atgagattaa cagaaaatgg 11460 
ggttgagaaa gatacatgtt ataagcttaa tatttatcag tccattcgtc aactcacata 11520 
tgatctaata tttccccaat actccatacc aggtgaaact ataagtgaga ttttcctaca 11580 
gcatccaaga ctaatctcac gtattgttct gctcccttca cagctaggtg gtcttaatta 11640 
cctcgcatgt agcagattat ttaaccgcaa tatcggagat cctcttggta cagctgtggc 11700 
agatctcaag aggttaatta aatgtggtgc tcttgaatca tggatactgt ataatttact 11760 
agcaagaaaa ccagggaaag gttcatgggc aactttagca gccgatccat actcattgaa 1182 0 
tcaagaatat ctttatcctc ctactactat acttaaaaga catactcaaa atactttaat 11880 
ggagatatgt cggaatccta tgttaaaggg agtttttaca gataatgcaa aagaggagga 1194 0 
aaatctcctt gcaaaatttc ttcttgatcg tgatatagta ttgccaagag ttgcacacat 12000 
tataatagat caatctagca tcggaaggaa gaaacagata caaggatttt ttgacaccac 12060 
aaggaccata atgagacgat catttgaaat caaaccactc tcaactaaga agactctttc 12120 
agtcatagaa tataatacta attacttatc ttataactac cctgtcatac ttaatccttt 12180 
acctattcct ggatatttaa attatattac tgaccaaact tgcagtattg atatatctag 12240 
aagtttaaga aaattatcat ggtcttcttt attgaatgga agaactttag aaggattaga 12300 
aactccagat ccaattgaag ttgtcaatgg ttccttgatt gtaggtacag gagattgtga 12360 
tttttgtatg cagggtgacg acaaatttac ttggttcttt ttacctatgg ggataattat 12420 
tgatggaaat cctgaaacta atccacccat cagagttcca tacattgggt ctagaacaga 12480 
ggaaagaaga gttgcatcaa tggcatatat taaaggtgcc acacacagtt tgaaggctgc 12540 
tcttagaggc gcaggggtat atatttgggc attcggggat actgtagtga actggaatga 12600 
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tgcacttgat atcgcaaata ctagggttaa gatatcccta gagcaacttc agacccttac 12660 
acctcttcct acatctgcaa acattacaca ccgtttagat gatggagcca caacacttaa 12720 
attcactcca gctagttcct atgcattttc tagttatact catatatcaa atgatcaaca 12780 
atatttagaa atagatcaga gagtagtcga ttctaatatt atttatcaac aattaatgat 12840 
aacaggactt gggattattg agacctacca taacccacct ataaggactt ctacacaaga 12900 
aatcactctc catttgcaca ctagctcatc ttgttgtgtt agaagtgtag atggttgcct 12960 
tatatgtgag agcaatggag aggttcctca gatcactgtt ccctatacta atacatttgt 13020 
atatgatcct gatccactag cagattatga gattgcacac ctagattatc tctcctacca 13080 
agctaaaatt ggaagtacag attactactc actcactgat aaaattgacc tattagcaca 13140 
tttaactgca aaacaaatga taaactcaat aattgggtta gatgaaacag tatcaattgt 132 00 
caatgatgcg gttatcctat ctgactatac taataactgg attagtgaat gttcttatac 13260 
taagatagat ttagttttta aattaatggc atggaatttc cttcttgagc ttgcattcca 13320 
gatgtactac ttaaggatat catcttggac aaatatattt gactatactt atatgacttt 13380 
acgcaggata cccggaactg ctctaaataa tattgcagct actattagcc atccaaaatt 13440 
attaagacgt gcaatgaatc ttgatattat cactcctata catgcaccgt atttagcttc 13500 
attagattat gtcaaattaa gtattgatgc aattcagtgg ggagttaaac aagttcttgc 13560 
tgatttatca aatggaattg atcttgaaat cttgattctt tcagaggatt caatggaaat 13620 
tagtgatagg gcaatgaatc tcattgctag aaaactaact ctccttgcac ttgttaaagg 13680 
tgagaactat acttttccaa aaattaaagg gatgccacca gaagaaaagt gtttagtctt 13740 
aactgaatat ctagcaatgt gttatcaaaa tactcatcac ttagatccag atcttcaaaa 13800 
gtatttatat aatctaacta atccaaaatt gactgcattt cccagtaaca acttctactt 13860 
aactagaaaa atccttaatc aaattagaga atcagacgaa ggacaatata ttatcacctc 13920 
atattatgaa tccttcgaac aattagaaac agatataatt cttcactcta ctttaactgc 13980 
tccttatgat aattcagaaa ctctaacaaa gttcgattta tcccttgaca tctttccaca 14040 
tccagaatct ctcgagaaat atcctcttcc agttgatcat gactctcgat ctgcaatttc 14100 
aacactaatt ccaggccctc cttctcatca tgtattacga ccactaggag tgtcatccac 14160 
agcttggtat aaagggataa gttattgtag atacctagaa acacaaaaga tacagactgg 1422 0 
tgatcatctt tatttagccg aaggaagcgg tgcttcaatg tcacttctag aactcttatt 14280 
tccaggagat actgtctatt ataatagtct ttttagtagt ggagagaatc ctccacagag 1434 0 
aaactatgcc cctcttccaa ctcaatttgt acagagtgtt ccatataaat tgtggcaagc 14400 
tgatcttgct gatgatagca atttgataaa agattttgtc ccattatgga atggaaacgg 14460 
tgcagttaca gacttatcaa caaaggatgc agttgcattc ataatacata aagtaggagc 1452 0 
agagaaagca tcccttgtcc atatagatct cgaatcaact gctaatataa atcagcaaac 14580 
tctgtccaga tcccagattc attcattaat tatagcaact actgttctta agaggggtgg 14640 
gatattaatt tataaaacat catggcttcc gttttctagg tttagtcaac tagcaagtct 14700 
actttggtgc ttctttgacc ggatccatct aatacgtagt agctattctg atcctcacag 14760 
tcatgaggtt tatcttgtat gtagacttgc cgcagatttt agaactatcg gtttcagtgc 14820 
agctctagta actgctacta ctcttcacaa tgacggattc acaacaatac atcctgatgt 14880 
tgtttgtagt tattggcaac accatcttga aaatgttggg agagtcggaa aagtaattga 14940 
tgagatactt gatggtttag ccaccaactt cttcgcagga gataatgggc ttattctaag 15000 
atgtggagga actcccagct ccagaaaatg gttagagatt gaccagttag catcatttga 15060 
tttggttcaa gatgctctgg ttacacttat cactatacac ctaaaggaaa ttatagaagt 15120 
gcagtcatca catacagagg attatacatc tctcctcttc acaccttata atattggtgc 15180 
agcagggaaa gtcagaacta tcatcaaatt aattctagaa cgatctttaa tgtatacagt 15240 
ccgaaattgg ttagttttac ccagttccat ccgggattct gtacgacaag atttagaatt 15300 
agggtcattt agattaatgt ctattttaag tgaacagaca tttcttaaaa agacacccac 15360 
aaaaaaatac ttacttgatc agcttacaag gacatatata tcaaccttct ttaactctca 15420 
ctcagtcctt cccctccacc gtccatatca aaaacaaata tggaaagcct taggtagtgt 15480 
aatatattgt tcggagacag ttgatatacc tctaattaaa gacattcaga tagaagatat 15540 
taatgatttt gaagatatcg agaggggtat cgatggcgaa gaattatgac aacaatgatt 15600 
ataagaactc atgatagttt tatttaagaa aaacatattg attttcccct tggt 15654 
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<210> 61 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 61 
acgcgtaatg 



<210> 62 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 62 

tagtaataag taagaaaaac ttagggttaa agacgcgt 



<210> 63 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 63 

agggttaaag taatacttta aagggacaag tcacagacat ttgatcttag tataaatacg 6 
cgtaatg 6 

<210> 64 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 64 

gcggccgcta gcaaattaag aaaaacttag ggtcaaagaa atg 4 
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<210> 65 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 65 

tagtagcggc cgc 13 



<210> 66 
<211> 65 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 66 

aatcaatatc cagagccaac tcaaaaagcg gccgcaaaac aattaagaaa aacttagggt 60 
taaag 65 



<210> 67 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 67 
Gly Ser Asp Met 
1 



<210> 68 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 68 
Gin Val He Leu 
1 
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<210> 69 

<211> 9 1 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 69 

Thr Leu Thr Lys Phe Asp Leu Ser Leu 
1 5 



<210> 70 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 70 

Asn Ser Asn Lys Val Arg Phe lie Pro Phe 
15 10 



